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SUMMARY

The purpose of ERSAL is to engage in cooperative progects to
close the user gap” in remote sensing applications.' '
The 1ong—term objectives of ERSAL are to.__

| 1. Mzintain a center and browse file of NASA Amagery in :
-Oregon. ' . _
2. Use this imaﬁery and help solve practical problems in:

a) land-use planning
b) resource allocation
c)r resource management

" 3. Provide consultation and instruction to those seeking
‘advice on image analysis and remote sensing applications.

4. Extend remote sensing applications, information, and
technology to new potential users and beneficiaries.

' 5._7Ident1fy and investigate research needs that are oriented
to remote sensing applications.

: 6.:_He1p coordinate remote sensing activities and pro;ects :
among local, state, and federal agencies within the
State of Oregon.

The ERSAL‘staff has changeoidramaticallf over the repbrring

period. In fact none of the present staff was working with ERSAL at'

”-the onset of the reporting period. Concomitantly, no ERSAL staff’
member employed on 1 April 1973 is currently working on the ERSAL
staff. Thus, as would be expected, ERSAL has changed somewhat.r It
has become much more decision specific in the orientstion it chooses
on new proJects.

The following are the more 51gnificant accomplishments during

the report perlod

" ERSAL Projects

1. The Central Oregon Rural- Recreation Subdivision Inventory -
This was an inventory of developed subdivisions utilizing
high altitude CIR photography That inventory was-overlainp
on a map showing the locations of ‘the:.platted snbdivisions
of the region. mThe'resultanr.superimposicion f1lustrated

.-those areas in which.Subdivisionuactivity_was taking ‘place _
and was'permitted and areas in which the'activicy was taking
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place but had not been officially recorded.-'The‘inventoryf
has been used to develop antisubdivision ordinances (in

Crook County) ‘in developing policy statements by the Forest

~ ‘Service, in determining impact on wildlife habitat by the

Oregon Wlldllfe Commissron, and as a part of an Open ' Space

_ Management Plan by the- Central Oregon Intergovernmental

Council. ‘ ' :

Portlsnd Vaeant‘Land Project - This project involved an
inventory of vacant lands on the fringes of the‘City of
Portland. lt was done for the City of Portland Planning
Commission and was used by them for making planning decisions.
Spotted Owl Habitat Project - This project involved mapping . .
apotted owl (an endangered species) habitat. Essentially,~
spotted owl habitat is old growth Douglas Fir forest. This
was successfully interpreted on ERTS color IR enlargements.
The inventory has been used by the Bureau of Land Management
to halt a proposed timber sale. _ o

Harrisburg Bridge Project - The Harrisburg Bridge Project
accomplished in the Dregon State Highway D1v151on consisted -
of 1nterpreting roads vegetation structures, flood hazards,
and slope angle on 1: 30,000 CIR 1magery _

Clatsop Plains Study Task Force - Work for the Clatsop

'Plains Study Task Force consisted of adv151ng their per—

_ sonnel on the uses of remote sensing technlques in resource

inventorying. -Their staff worked in the lab to accomplish
tneir project. They later requested us to perform a vege-.
tation inventory of their study area. The entire package |
has bheen used to develop policy recommendations on the
ClatsoP Plains.

Marion County Land Use ProJect - This pro;ect consisted

of ERSAL helping the Council of Governments District 4
staff perform a land use inventory and Soll suitability
study of a portion of Marion County._ The final product

was used directly in establishing a plan which resulted .

_in a non-developmental policy of the area.
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ERSAL/PIXEL (Pictorial Information Extractlon and Enhancement Laboratory)
Projects: .
N 7. Tussock Moth Analysis - This project utilize&'ERTSAimagety-‘
“ in a digital‘analysia of the noftheaatern Qregonjsoutheaatern'
‘Washington tussock moth infestation. This has been one of
the very few successful applications of ERTS-1 imagery for
_ the.detection of plant stress and disease. |
8. Rhea Creek Studj -~ This study entailed a classification of
digital imagery of the Rhea Creek. area for purposes of
' determining irrigated lands. This was done in the State

Engineer's Office.

ContinuiegAPrOJects.

9. Open Space Study - The Open Space Management Study for the
l_Central Oregon_Intergovernmental Council entails the gen-
eralization of existing vegetation maps produced under

an ERTS contract and the intetpretation of vegetation
resources in additional areas. ' o
10. COVEDS - The Coordinated Vegetation bigital Study'(COVEDS)
~ involves ERSAL collaboration but is primarily akproject _
being accomplished io the Computer Center. It is designed
to determine the feasibility of utlllzlng ERTS dlgltal ;‘
imagery in performing vegetation resource inventories. '
1. Land Use of Oregon — The land use map of Oregon is nearlyl‘
compieted and‘will be given to the newly formed State
Land'Conservation and Development Commission. The Commlssion
w:il utilize the state resource and land use map prepared
by ERSAL to provide a better understanding of the geograph~
1ca1 relationahlps ex15ting among the resources: and types
of land uses within the atate.
12, OCC&DC ~ ERSAL will contlnue to work with the Oregon Coastal
' 'Conservatlon and Development Comm1551on in any way that will
result in positlve de0151ons or actions taken as a result
of the 1nteraet10n. ERSAL may work to £i111 vacanc1es in an
.uplands resource lnventory left as a result-of incomplete

ex1st1ng data.
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“Other Activities:

- The Laboratory continued to help interested persdﬁs undetstand
remote sensing technology. This was done through direct interaction’
at the Laboratory as well as.by giving presentations at outside
.locatiqns. One such information exchange toock place in Portlénd,and
: involved-ﬁumﬂrous-state and federal agency'personnel'as well as'NASA-_

officialé,
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INTRODUCTION

The Environmental Remote Sensing Aoplications Laboratory“has been
organized and is operated by Oregon State University. Laboratory
offices and facilities are housed.on that campus in space made avall-

- able and remodeled by the Unlversity. Plans for 1aboratory,expans1on
" are. currently being 1mp1emented o

An additional 640 square feet of space is available to the
Laboratory. This space is adjacent to the existing Laboratoryrfacil—-
ities and will provide additional staff and secretarial/clerical.
roffice space, room for the remote sensing library, and staff meeting
room. This will free additional, nuch-needed working space in our
. main Laboratory and will gather on one floor, and in close proxlmity,
 a11 the primaty Laboratory personnel, fac111t1es, and act1v1ty

-The Laboratory is now organlzed as a un1t directly under the _

-VOfflce of the Vice Pr931dent for Research and Graduate Studies. ‘This
: 9051t10n in University administrative structure is a recent accom-
;oliehment and.represents a_sioplrfieation_of our former structure,
- This was an especially significant step toward achieriog.an ooera;
tional status as a Unlver51ty-w1de laboratory (see Figure 1: ,Oréani—
zatlonal Plan and Functlonal Operatlons Chart)

‘ Along with the change in organlzation, the laboratory has undergone
a complete change in personnel durlng the reporting period

~ The oast Director Charles E. Poulton, left to Join a private
business. His replacement is Barry J. Schrumpf Addltional personnel
still with the Laboratory who were hlred during the reportlng period
include Deborah K Curl, Glen R Mlller, and Dav1d A. Mouat. Additional
secretarlal help has also been provided ReSumes for these personnel
can be found in Appendix A, Jamee Herzog, Department of Electrlcal
and Computer Engineering, and RJay Murray, Computer Center
are also affillated w1th the Laboratory Their resumes are alsolln-

cluded in that Appendlx.

Community Development Aggpt

In the summer of 1973, negotiations were made between then ERSAL

Director Charles E. Poulton, and the Oregon State University Cooperative



FIGURE 1: ORGANIZATIONAL PLAN AND FUNCTIONAL OPERAT TONS CHART FOR THE_
ENVIRONMENTAT. REMOTE SENSING APPLICATIONS LABORATORY AT
OREGON STATE UNIVERSITY.

. Vice President for Research
and Graduate Studles

Advisory Committee
Apgriculture - W. H. Foote
Graduate School- - E, M. Castle
Engineering - J. G. Konudsen
Extension - J. Cox ' ‘ Director
Forestry - R. M. Kallander
Oceanography . = J. V. Byrne
Science ‘ - J. R. Shay
WERI & ARC ' - R. M. Alexander
1 State Government -~ Kessler Cannon

Environméntal Remote Sensing
Applications Laboratory .
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Library Support
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Information Information . .
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' Application
Develop Image | |Short-Term . ;
Interpretation : Decision Impacting
Aids for Use in ! Uses of Remote
Interpretation of Sensing Technology.
ERTS and Highflight ERTS, Highflight, and
Imagery . _ Conventicnal Imagery.




Extension service te have an extension agent work with'remote sensing
technology in conjunction with potential users in Central Oregon. The
extension agent was supposed to acquaint the potential users with the
many uses to which remote sensing techniques could be applied. While
tho agent, Turner Bond, represented ERSAL, very little Laboratory time
and no money was expended in this effort. |

- Mr. Bond's basic accomplishments consisted of acquainting potential
users of the photographic'resource. Individual contact with planners-
of‘the‘threé local counties (Jefferson, Crook, and Dééchuteé) and the
staff of the Central Oregon Intergovernmental Council was used to
learn of problems of those planners. He also held numerous public
meetings ano open'houses where he taught uses of remote sensing to
interested persons. Instructlon centered on vegetatlon interpretation,
resource planning, land use leglslation high school education, and

general community development. Extension agent Bond retired on
31 March 1974. |

High Altitude Aircraft Coverage

In'l973,xa considerable portion of the state was flown by NASA
U-2 planes. Imagery obtained from these flights is.invaluable to our
operation as it expands our capabilities. Figure 2 illustrates the

~ areas flown by NASA -over the State of Oregon.

Lab Visitors

- In the fioal quarter of the reporting period, ERSAIL undertook an
analysis ofltisitors to our facility. Mbnitoring the visitors con-
sisted entirely of voluntary entries into a guest book. We feel that
~the figures indicate but a portion of Laboratory use, Tabie 1illus-

trates the analysis.

Philosophy cof Project Initiation and Operation

Effective communication has been establlshed between the Laboratory

and user agencies. Throughout the past year the Laboratory has con-

tinued in its efforts to make potential users aware of the technology

and practical appllcatlons of remote sen51ng.

The Laboratory is receptlve,to queries made by potential remote

sensing users as to how the technology can help ‘solve some of their
3 _
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Table 1: E ,
Analysis of Visitors to the Environmental Remote Sensing Applications

Laboratory, 1 January 1974 through 31 March 1974%

B
4
| 5
iy 8
K b Co
w = H —i D
b e 0 @ o v
s E Lf s 5o 0§
3 B BL o5 % 4 2
Disciplines o) ~ S < & . & Ay =
Agriculture & Soils 5 -1 1 2 - 9
Botamny _ : 3 - - - - - 3
Codnfy Planners & COG's - 27 - - - 3 30
Engineering & Power 6 . - - - 1 3 10
Fisheries & Wildlife - 1. - 1 -5 1 -8
Forestry & Range ' 5 - - 4 51 14
Geography 17 - - - 1. - 18
. Geology & Hydrology 5 . s - : i 3 10
~ Newspaper o - = - - - 2. 9
State & Regional Planners ‘j ' 2 - - - - 2
Others 15 - - - - - 15 -
ToTALS 56 30 1 6 15 13 121

*Based upon voluntary registration in guest book.
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problems. We often help the user by educating him in the use of the
teohniQués. We may then help him to order the imagery and then remaln
in contact throughout the duration of his project, offering édﬁicé ano
constructive criticism. ‘

Involvemént, however, begins only after considorable consulfation:'
. among ERSAL staff and between ERSAL and the user agency.. ERSAL will
only cooperate on projects for vwhich a direct application can be '
demonstrated. In addition, ERSAL is interested in potential projecté
which show a new application of remote sensing. Thus, an additional
consideration of the Laboratory, with respect to projects, is the
idea of application development of remote sensing technology as it
relates to resource problems.

Projects which are engaged in by the Laboratory have a direct
potential applicatlon, and a written statement by agency heads is a
requirement. for progect 1n1t1atlon. Such statements specify initiation
and.termlnatlon dates, scale of 1nvestigatioo; types of resources to .
be analyzed, aod a statement saying what the product(s) will be used
for. Agencies are expeoted, following receipt of tho product, to
indicate the uoe(s) to which'they were put, The Laboratory maintainS'
a file of tﬁese acknoﬁledgements. The phllosophy of progect 1n1t1a~
tion_has'no: changedfappreciably since the Laboratory's inception;
ooﬁever, the energy spent on project cooperation has changed quite'

a bir. The system of filing imagery and letting users knoﬁ of imagery
availability is now quite operatiomnal. Thus, more time is aﬁailable _
for direct interaction with the user community., In ad@ition, we have
a better idea of potential uses of remote sensing technology related
to the resource user community. As a result, we are better able to
interact more efficiently w1tﬁ the user communlty.l 7 '

The Laboratory was engaged in a number of projects durlng the
reportlng period 1 Aprll 1873 to 31 March 1974 Two such pro;ects,
Collaboration on the Benton County Comprehen51ve Plan, and Monitorlng
of Fleld Burning in the Willamette Val]ey, were completed during this
report period but were reported in detail in last year's Annual Report.
No further work was accomplished on those two projects since last'year 8
Annual Report. As a result, they will not be discussed:hore. Those
two projeots, did, however, ropresént a‘substanrial amount of'effort
duringlthe first quarter of thid report period.

6



" ERSAL PROJECTS

The follow1ng are projects which were completed between 1 Aprll 1973

and 31 March 1974:

.Rural—Recreatlonal_Subdivisidn'Inventory'in Central Oregon

The rural recreational subdivision inventory was initiated in the
summer of 1972 By former Laboratory persénnel at the request of Crook
County Planner, Dick Brown., He and hisrone—man field staff had been
working since Avgust in an éttempt to document subdivisién development
activity (road development and housing starts) by field and ground
methods. In frustration they turned to us. The County Planner's
Assistant came to the Laboratory and worked with our staff for a total
of 20 man hoﬁrs, including the time spent by our staff in consultation
and joint Interpretation. At the end of this period, they had ob-
‘tained all of the basic information desired and had. summarized same
for each recreational subdivision deﬁelopment on a standard form we
helped them develop. ”This information is being used in developing
an ordinance iﬁ the county to enable bettef gui&énce; direction, and
control of subdivision act1v1ty ‘

The 1nventory provided the follow1ng cr1t1ca1 1nformation about
the county that was not readily obtainable from the ground:

1 Overall view of the county

. Up-to- date‘;nformatlpn
- Monitoring base

2
3
4, Building construction
. 5. Road constructlon

6

. -Areas not prev1ously reported to have development
activities

7. Distance from utilities and services

As a result of that inventory, the Crook County Planners have
initiated studies to determine future needs for public services, and
the effects subdivisions will have on the Prineville Reservoir. The
latter study has beén requested of the Soil Conservatlon Service,

The ‘above-described inventory was expanded at the request of the

Central Oregon Intergovernmental Council (Council of Governments,
. 5



District 10) to include Jefferson and Deschutes Counties as well_es
Crook County.n In this expanded inventory, we had the assistance of
Jefferson County Planner Brian Christian, and Deschutes Ceﬁnty Planner
Lorin Morgan. We also had assistance from Brent Lake and Russelleeeck
of‘the Central Oregon intergovernmental Council. .

. Specifically, our goals were to identify and delineate ruralf
recreational Subdivision activity on color infrared imagery at a
scale of 1:120,000. To support that task we incleded a detailed land
ownership map which we comstructed from several sources. The map.included
all national forest, national grassland, Bureau of Land Management,
and state-owned land in the tri-county area. The product included a
map as well as an overlay for akphoto mosaic, We-élso included an
overlay of recorded subdivision activity platted for each county. For
that overlay, we had to compile all of the materiai each eounty had
on its subdivision activityf 7
‘ The'subdivision overlay consisted of an'interpretatioﬁ'aqgmenfed
by extensive field checking of all subdivision activity en*going at
the site. A parcel of land which was intended to be used for sub-
d1v1510n activity but upon Whlch no phy51cal development was occurrlng
was not included in the 1nventory We felt that the final map of
subd1v151on act1v1ty in the tri- —county area closely represents the
actual phy51cal activity taking place.

The recorded subdlvi81on‘act1v1ty map and the interpreted'subf
division mep have been superimposed to indicate relative degree of
acfivity within recerded subdivisions. The superimposition of the
two maps also shows 1nterpreted act1v1ty in areas outside the recorded
subdivisions. By overlaying the subdivision activity map on the land
oﬁnership.maps, the planner and user can see the pattern of develop-—.
ment with respect fo.tﬁose ownership patterns. Land use conflicts are
apparent’ when the maps are superimposed over the photo mosaic constructed
as a base. | o ‘ ‘ o '

The subd1v1510n 1nvent0ry has been used by the U.S. Forest Service
to develop an area gulde for policy statements for the development of
private landholdlngs that are 1ntermingled with public land ownershlp

They are also able to use the subdiv151on activity map in their planning

8



‘of additional logging roads. The Oregon Wildlife Commission has used
the iﬁVentory to identify physical changes in the land in order to
prqperly manage deer migration. The Bureau of Land Managment hag used
the inventory in ascertaining potential conflicts that they may have

. from off-road vehicle use. Most significantly, the Crook County
Planning Commission declared a moratorium based upon the iﬁventofy of
additional subdivision development. This was based upon the awareness
that the inventory provided of the vast exteﬁt of the subdivisions as
well as the critical conflicts between the subdivisions and the land

resource,

Portland Vacant Land Study

At the request of Portland City Planner Gilbert Brently, the
Laboratory engaged in a project to utilize NASA-Ames acquired 1:30,000
“9" x 18" color infrared photography in order to assess types and quan-

tities of vacant land in two critical areas of west Portland. We were
able to delineate parcels of land one acre in size and interpret the
“vacant land condition on those parcels. The types of categories of
vacant land delineated were: - .

1. Uncultivated land

la. 'Uncultivated with few trees -
lb. Uncultivated with forest

2, Cultivated land

2a. Orchards
Zb. TField and row crops

3., Cemeteries
4, Nurseries

5. Lakes

" In the Arnold Cteek area of southwest Portland, this analysis
enabled the planning department to determine how much land had not
been converted to urban land use. From this they projected the future
needs for additional city services and determined their‘:eccmmendation
of how'the area should be zoned. They recommended that additional
development would be needed to justify extension of sewers.

In the Forest Park area of northwest Portland, thé Planning

Commlsslon found from our inventory that urbanization had proceeded

9 -



at a faster rate in the area than they had originally realized.A They
were alsc made aware of developed roads in an area in which they
thought none had occurred. Cdnseduentiy, they now realize that city
services Wili need to be expanded sooner than was anticipated. This
" need may be met by planning for those services on an.updateq time
schedule or pefhaps by influencing rate of development in an atteﬁpt _
‘td slow it down so that the development of future city service needs
will adhere more closely to the previously expected time table for.
expanding those city services. The City Planning Commission staff

is currently developing their recommendations. They also realized
from this study that the selection of areas to be aecquired for open
space has been reduced in number and that consideration of acquiring
such areas must proceed if the entire area, once developed, is to have
some spots of open space. -

This project has led the Planning Department to recommend a com—
plete vacant land 1nventory for the entire Portland area. - The deci—
sion to proceed has been 1mpeded by other pendlng developments
1nclud1ng a ballot issue to merge Multnomah County and .the city
of Portland. There has also been some consideration given w1th1n
the Columbla Reglon Assoclatlon of Govermments (CRAG) to greatly
expand the area of con51deratlon to encompass counties. 1n both Oregon
and Washington which together comstitute a quickly developlng metropolis.
These‘polltlcal considerations have prevented, to date, the further

deVelopmen; of this project.

Spotted Owl - _
In the early spring of 1973, a controversy arose in Corvallis and

western Oregon over ‘the status‘ and future of the spotted owl {(Strix-

occidentalis caurina), an endangered spécies. The spotted owl is a

western Oregon native that has been gradually deeclining in numbers

in recent years. It preys nearly exclusively upon flying squirrels,

wood rats, and tree mice.~_mammalsnfound in:old—growth'weste;n Oregon
forests. . The bird also prefers as its nesting tree, several hundred

year old Douglas fir with broken snag tops. This species is thus

effectively confined to old-growth Douglas fir forests of western
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Oregon.‘ These forests have been subjected to more intensive eommercial'
logging activity than any other forest type in the Northwest because
of their high value and low rate of annual growth,

In response to the public outcry, the U.S. Forest Service,  Bureau
of Land Hanagement, the Cooperative Wildlife Research Unit at Oregon
State University, the Oregon Wildlife Commission, and the OSU
Department of Fisheries and Wildlife formed a committee to investi-
gate the status of the spotted owl in the whole state and to insti-
tute measures for its continued survival.

The committee recognized, as its first order of business, the -
need to locate all remaining old-growth stands in western Oregon.

The Forest Service representative agreed to check with the Portland
Regional Office to try to provide this information. He quickly
learned that the task would be so formidable - expensive in terms of
labor and disruption of other high prlority work - that it was impos“
sible to provide the required 1nformation from éxisting and mostly
outdated forestry records, if, in fact, the information existed at
all. Assuming the information did exist, the cost of bringing it to;
gether from many scattered Sources was beyond the capacity of all
cooperatlng agencies, indiVidually or collectively.

He reported this at the second meetlng of the committee in late
August, 1973 However, At this same meeting, preliminary results
obtalned by using enlarged ERTS 1magery to locate old-growth stands
in the Coast Range mountains were presented to the pommittee,
| THe ease of providing the required information from ERTS imagery
1nterpretat10n v151bly impressed the commi ttee members., They quickly
agreed that a study should be made from the ERTS 1magery to locate _
all remaining old—growth stands in western Oregon. ThlS was done by
direct 1nterpretat10n from 1:250 000 enlargements of the ERTS-1
colox reconstitutions. On such a mosaic of western Oregon, 1t was
easy to 1dent1fy all densely vegetated coniferOus forest areas. We
then very carefully 1nterpreted the hues of deep red of the CTR image
to differentiate young, actively growing forests from older slower
growing stands. Thls determlnation alone was 80-90 percent accurate
in locating old- growth forests. Additlonal confirmation and
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corrections of the interpretation are provided by interpreting these
candidate areas on the NASA highflight CIR photos. Ground checks
have shown the system to be entirely reliable in locating the broad
category of "old-growth forests." We feel that this "old growth"
categorj identified and mapped by the above process will detect all
actual spotted owl habitats in western Oregoﬁ.

To date, the Spotted Owl Habitat Inventory was used by the Bureau
of Land Management to halt a propesed timber sale in the Oregon Coast
mountain range.

The Natural Area Preserves Advisory Committee established by -the
Oregon Legislature in 1973, has also used the results of this study to
select several of the old growth timber stands occurring on staté—owned
lands as candldate areas for d951gnat10n as natural area Preserves. Such -
areas will remain w1thin their current admlnlstrative status and will be

retalued as examples of relatively undlsturbed natural ecosystems.

Harrisburg Bridge Project

In the fall of 1973, the Environmental Section of*the-oregoﬁ State
Highway Division requested the assistance of the Environmmental Remote
Sensing Applications Laboratory to do a-respurge"iﬁventory‘ofithe
Harrisburg Bridge ‘Project area.. The request was made to enable the
Environmental Section of the Highway Department to compare their fleld
based inventories with remote sensing augmented inventories. ‘As-.a“’
product of our efforts, the Envirommental Section of the Highway
Division received a base map with four overlays &epicting slope,angie,
flood hazard, vegetation, and urban development. - The entire project
took approximately two man—weeks to complete. :

The Environmental Section felt that our product was accompllshed
faster and less expenslvely than what they produced, and that it was
- most useful as the’ reconnaissance stage of the_project._ They did feel,
however, thatllow 1gyé1 coverage supplemented by considerable gfoﬁnd.

truthing would be needed for final environmental decisions.

Clatsop Plains Cooperative Project

In the fall of 1973, Dr. James Pease, 'Extension Geographer, and

. Dr. William Harris, Extension Soil Scientist, received a contract
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from the Clatsop County Planning Department to do an extensire reéoﬁrcef
inventory and study of the Clatsop Plains and establish managerial
~policies and plams for implementation in the area. They put.together

a team of resource specialists and planners which later became known

as the Clatsop Plains Study Task Force. The Clatsop Plains are pri-
marily a region of transverse linear sand ridges or dunes having
relatively poorly integrated external drainage. They ere approxi-
mately 25 miles 1ong.and 4 miles wide, and are located adjacent to

the coast in extreme northwest Dregon.

The Clatsop Plains Study Task Force needed to compile maps of
geology, soils, land use, drainage, and vegetation to proride the
necessary resource information for their Comprehensive Plan., In order
to accomplish their task with greater efficiency and facility they
turned tq‘us; A number of conferences were hel& last fall in order
to acquaint members of their Task Force with remote sensing techniques.
For several monthe, nembers of the Task Force used our zoom transfer-
scope and stereoscopes tagether with the approprlate 1:30,000 highflight
color 1nfrared 1magery to 1dent1fy, 1nterpret, and delineate resource
units from the 1magery and then transfer the 1nformation to approprlate
base maps.

In addition to the resource inventories condueted by the Clatsop
Plains Task Force members, the ERSAL staff prepared a vegetation map .

of the Flains at thelr request.

Vegetatlon.Mapping Project for the Clatsop Plains Studv”Task;Force .
In a letter to us, the project leader stated that the vegetation
maps were used in their Biological Inventory of the: Clatsop Plains,
‘He further stated that the maps i1l be used by the Clatsop County -
Plenning Department in the preparation: of the c0untyAComprehensive

Plan and an updated zoning map."

" An ERTS Dlgltal Analvsis of the Northeastern Oregpn-Southeastern‘
Washington Tussock Moth Infestation K '

This project was undertaken by the Electrical and Computer
: Englneerlng Department in collabdration with the Env1ronmenta1 Remote

Sensing Appllcatlons Laboratory
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The study area was located in thelBlue.Mountains of’northeastJ
Oregon near the towns of La Grande and Elgin. The predominantly
Douglas F1r forests of that region have considerable economic impor-
tance to prlvate companies and government agenc1es. Unfortunately,
they have becéme severely infected by infestations of tussock moths,
In order for the diseased regions to be effectively managed and
controlled, locations of the diseased trees must be pinpointed. The
sequential coverage provided by the ERTS-1 system was felt to repre—
sent an‘extraordinary opportunity to locate the infected trees.

Personnel from Oregon State University,.the State of Oregon
Department of Forestry, and the Boise Cascade Corporation selected
twenty-six test sites to provide multivariate statistics for use in
the automatio'classifier algorithm. The test sites included several
forest stocking demsities and four degreES of moth damage._

The classification system was used to prepare maps of the”200~
square mile region delineating regions of no damage, light damage;.

- medium damage, and heavy damage among the high density timher of the
reglon. The results were judged to have a "ver§ highﬂ.degree of
correlation with the actual damage _r h

| ThlS is one of the very few successful appllcations of ERTS-l
1magery for the detection of plant stress and disease. The ERTS pro—
ject reports contain few applications to plant disease detection that
Hare more 51gn1f1cant. Operatlonal methods for mapping the tussock moth
defoliation utilized by the U S Forest Serv1ce and State Department

of Forestry,include flying transects over the forest-whlle an ohserver
delineates on map areas that have been attached. The resolution-thatr‘
such mapping achieves 1s much coarser than ERTS eapability i Conse—
quently the observer 1ncludes some meadow areas supporting no trees 1n
his mapping of heavily 1nfested trees. The Boise Cascade Corporatlon
had a erew of 100 men in the forest for two weeks determining the
location and extent of damage. 1t was on the basis. of what they deter-
mined that Chuck Johannesburg, Forester for Boise Cascade Corporatlon,
judged the mapping 30b w1th ERTS to be hlghly accurate. The primary
drawback ta the remote sensing approach with ERTS is  the length of

time that it took to provide the needed 1nformation. . The field,orews_
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were operatiog to complete collection in the early fall. - Current year's
damage is best detected during middle to late Seotember. The time
required to acquire ERTS tapes does.not permit meeting those kinds

‘of deadlines.

Classification of Digital Imagery for the State Engineers'Office -
The Rhea Creek Study

- This project was undertaken by personnel of the Computer Ceuterl
in collaboration with ERSAL. ‘ ‘ |

The Water Resources Division of the State Engineers Office is
responsible for enforcing compliance with "water rlghts" grants and
.are therefore interested in methods .of monltorlng water usage, pri-
marlly irrigation. . _

The purpose of the study was to ascertain the feasibility of
using ERTS~1 digital imagery classification to detect where'and how
much irrigation was occurring on Rhea Creek. Rhea Creek is located
in north-central Oregon and flows into the Columbia River.

In August the only green vegetatlon would be associated with some
type of surface or near surface water — 1rr1gated 1and ‘and stream beds,
for example. Annual vegetatlon is dormant, ' .

Density sllc1ng was used to select the lowest band 4, 5, and 7
intensities, . Band 4 gave the best priority gray scale outllnes of
creeks and draws. The lowest intensities (assumed to he green vege-
tation) occurred in the creek bottoms and were generally Wlthln the
boundaries of irrigated fields. o

The digltal 1magery and water rights map were scaled to 1:24,000
USGS topograph1c maps and were drawn on a CalComp drum plotter. The
scale factors were not rlgorously determined and the d1g1tal 1magery was
probably mlsmatched by a pixel or two. It was felt that some pixels
clasgified as vegetation were more llkely shadows on north slopes.

The State Engineer s Office felt that the preliminary results
were of 31gnif1cant 1nterest but were inadequate in detecting proof
of water rlghts v1olatlon due to resolution. The State Englneer s
Office was suff1c1ently 1mpressed to want to contlnue exploring ERTSl

appllcations.
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Marion County Land Use Project

Early in 1974, the Council of Governments Digtrict 4 (Central

" ‘Willamette Valley) Planners Dennis Lewis and Curt Smelser met w1th

the ERSAL staff to determine the feasibility of using 1: 30, 000 and

1: 120 000 scale color IR photographs in determining land use patterns o

and soil suitability for urban development for an area in southwest
MeriOn County. The area is known as the Jefferson-Ankeny Bottom, It
is one of the primary agricultural areas in the Willamette Valley.
After a couple of meetings, it was decided that an.intern provided

by COG D-4 plammers would work in the Laboratory with ERSAL personnel
in accomplishing the task. The interpreted photographs were ulti-
mately transferred to a base map using our zoom transfer scope.

‘The final - ‘product was instrumental in a zonlng decision. 1t
showed the nature of the existing land use "and the sizes of ex1st1ng
land parcels. It also 1ndicated that the so1le were poorly euited
‘to handle sewage effluent The Marion County Planning Department
_had, one year ear]1er dec1ded on a plan that would eventually frag~‘
ment the Jefferson~Ankeny bottom. After the Counc1l of Governments
District 4 planners presented the1r evidence, the Marlon County
Commissioners decided to adopt a zoning plan whlch.would malntain the

ex1st1ng character of the terraln.
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CONTINUING PROJECTS

Open Space Ianventory

The Open Space Inventory is an extension of the Central Oregon
Rural-Recreational Subdivision Inventory discussed previously. The-
Open Spece Inventory is in cooperation with the Central dregon Inter—
govefnmental Council. It covers the tri-county area of Jefferson,
Crook, and Deschutes Counties. The Central Oregon Intergovernmental
Council will use this product as an integral portion in their open
space land management plan. ) 7 "_

Bagically, the Open Sbace Inventorf will consist of'mape.shoWing
areas of subdivision aqtivity, of egricultural areas, of unusual scenic
areas, and of vegetation types. The sobdivieion activity map has al-
ready been completed. The agricultural mep ﬁas been completed and was
accompllshed using photo interpretation technlques on 1:120,000 color
IR photos. A portion of the vegetation map was . completed durlng an
ERTS 1nvest1gatlon of Crook County. ERSAL will utilize that existing

map for a portion of the Open Space Study. | ' | ' |

Vegetation and Land Use of the State of .Oregon

In mid 1973, after:conversations with'Mr.;KesSler'Canndn,rtheni
Assistant on Natural Resources to the Governor, Dr..Charles Poulton
developed the idea of testing the usefulness of ERTS-1 imagery for map?

-ping vegetation and the conditions of. land use of the State of bregon.
With national ‘land use legislation being discussed and -the immioent
formation of the Oregon Land Conservation and Development Commission
{(LCDC)Y set for early 1974, i/ ‘the opportunity of showing the LCDC what
may be determlned from a satellite view of Oregon seemed promlslng
In addition to demonstrating the levels of detail available from the
satellite imagery, the map shows.a synoptic view of land use relations
in Oregon. .. The synoptic view is clearer oo a photo baselthan on a

standard map or chart.

) Oregon Senate Bill 100, the 1973 Land Use Bill was passed to
coordinate state and local land use planning programs; assist in strenth-
ening local planning efforts establish statewide land -use.goals; iden-
tify areas of statewide critical concern and guarantee.public involve-—
ment in planning processes. Senate Bill 100 ‘created the LCDC.
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Vegetation and land use have been mapped from color transparencies
of ERTS-1 images in six classes and from two to Five levels of detail
discernable from the imagery. The photo delineatious have "been placed
as an overlay on a mosaic of Oregon constrdcted from ERTS imagery.
Because the delineations were much.more detailéd than could be coﬁven—
iently understood by a lay audience, the overlay is being generalized
to show agricultural land, urban development, forest, and semi-~arid
rangeland. Each of the four classes was shown as a separate overlay
for ready comprehensiblllty and ease of display.

- The land use map work will be presented to the LCDC as an'example
of the use of the space viewpoint as a source of information about
surface conditions. The Commission recognizes the usefulness of the .
map and overlays for presentation of the resource baselof the state
to the public. In addition, the mosaic and map may be further used y
as focal points for identification, location, and dlscussion of areas
- of statewide critical env1ronmental‘concern. .

During this spring, the Commission staff‘has‘organized‘and con- .
ducted a seriles of town meetings throughout Oregon..-Each meeting has

been well attended by the public, and the meetlngs consisted, prlmarlly

"of publlc participation In thlS manner the Comm1s51on has been -able

to gather, by d1rect contrlbutlon from the publlc, feellngs pertaining
to the important values of Oregon and how development of the State
- should be planned. From this, the Commisslon is preparing a set of ;
preliminary policy statements for land use planning and developﬁent for
the state A second series of town meetlngs is planned for next fall '
'during whlch the prellminary policy statements would. be revlewed and
evaluated by the publie. The Commission would utilize the state re-
source’ and land use map prepared by ERSAL during these meetings to help
provide a better appreciation on the part of the publlc of the geo-
graphlcal relatlonshlps ex1st1ng ‘among the resources and types of land
uses within the state. . , 7 i

As an 1nformat10n base in 1tself the land use map is a base of
evolution for an expanded 1nformat10n system.: ‘The land use legend
cla551f1catlon is baSed on ecologlcally consistent vegetatlon, geologic,

and human development relationshlps and is capablekof expans1on-to
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successively more detalled classification with contlnued con51stency

and 1ncr6331ng usefulness for specific land use de0191on making. An
additional purpose of presenting the work to the LCDC is to elicit sug-
gestions for specific short-term projects based on either the technlques
‘used to produce the land use map such as detailed county or reglonal
analysis or any project using the facilities and technology avallable
through ERSAL,

Coordinated Vegetation‘Digital Study (COVEDS)

Barly in l974,;a need was expressed by many state and fe&eral
agency persomnnel for vegetative cover data. A compféhensive plan
team for the Pacific Northwest River Basins Commission decided to oon—
solidate efforts into one research team, The overall cbjectives of
the program are to ascertain the minimum procedures and data require~
ments necessary to implement a computerﬂaided'c13531ficati0n system -
based primarily on ERTS digital 1magery that will be an operatlonal
tool for resource management by the user agenc1es. The" Env1ronmenta1o
- Remote Sensing Applications Laboratory and: the Oregon State Univéréity
Computer Center are undertaking a cooperative project in a 1000 square
mile central .Oregon coast test site to accomplish a pilot study of
this objective. 7 ‘ - _

If the stud§ is suooessful,'theﬁ a computer assistedAb:og:am will

be developed as an operational system to cover the entire state.

Oregon‘Coastal'Conservation and Development. Commission‘

Continued cooperation between the OCC&DC and ERSAL is ant1c1pated
throughout 1974.  Primary areas of dinteraction are antic1pated in:
gathering resource jinformation in "upland forest" areanwhere no in~-
formation is available and where ground access is difficult. . The"
purpose of such 1nteract10n is to provide the. 0CC&DC with 1nventory
- information w1th whlch to make coastal zone policy decislons To .

date, no specific projects have been formulated;



FUTURE PROJECTS

Besides continuing with the afore-mentioned projeets,‘ERSAL will
be developing new projects throughout the remainder of 1974 and the
beginﬁing of 1975. Possible areas of involvement are in the fields of
agriculture, ifrigation, snowpack monitofing; natural area preserves,
and of course, vegetetion resource inventories, Prime motivating poiﬁts
of consideration in adopting and developing new projects are the uses 7

and applications to which the products will be'put.

ERSAL EDUCATIONAL ACTIVITIES

As a part of the initial purpose of inception, we have continued
our cooperation in the field of.edecatiﬁg potential users of remote
sensing applications and technology. During the 1973-1974 reporting
‘period, we were asked on numerous occasions to engage in various pre~
sentations on remote sehsing These opportunlties included presenta- A
tions to planners in central Oregon, northeast Oregon, the Oregon ‘
Coastal Conservation and Development Commissiou, Benton County, ‘the _
State Water Resources’ Board, the Oregon Highway Department a Tlllamook
‘County plannlng meeting, and the City of Portland,. among others, More
lengthy involvement included collaboration with a Forestry Remote Sen31ng
Short Course, and a Remote Sensing Symp031um Sponsored by United States
Senator from Oregon, the Honorable Mark 0. Hatfield Goddard Space
Flight Center; the Oregon Museum of Sc1ence and Industry; and Oregon
'State University. The program was developed ptimariiy by Dr. Stanley
Freden {GSFC) and Dr. Charles E Poulton (ERSAL), and was de51gned to
review ERTS appllcations in Oregon and to procure feedback from the-
symp051um audience 1dent1fying future remote sen31ng, natural resource,
and land use information needs as they recognized them ~ An 1nformaf

tion copy of the Proceedings of this Symposlumraccompanies,this report,
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' PROJECT DEVELOPMENT

Through the first two years of ERSAL's existenoe, sufficient-
-experience has accumulated to permit some generalizing with regard to
searching for cooperative remote sensing projects whieh result in a ::
specifie.action taken or specific decision made based at least in part .
on the information developed during the project. Finding such projeots
is often quite difficult, but there are a few guidelines which can help
to minimize some of the frustration,

‘Project development depends initially on lah'exposure'and_aware—

- ness of‘remote'sensing on the part of the potential user.h Achieving
exposure means participating in local symposia; speaking to local
-groups (foresters, agriculture commodity producers, landluse planners) ;
appearing on local television (Cooperative Extension-agriculture
program); helping newspaper reporters prepare articles describing

remote sensing, the Laboratory, and its functions; providlng assis-
tance to unlverslty map librarians in obtaining ERTS imagery; issuing

a Laboratory newsletter,'ut111z1ng univer31ty 1nformatlon services to
release announcements about new grants Laboratory . program objectlves,
and achlevements' and generally developing and malntalnlng communlca—

- tiom with a comprehen51ve selection of state, county, and city personnel
(direct personal contact and/or newsletter). ‘ L -

Efforts dlrected toward achlev1ng exposure remain important for

ma1nta1n1ng the continued effectiveness of the Laboratory Pprogram;
however, they have been espec1ally valuable during the first two years.
| The load of carrying out further exposure is thereafter partially Shlft—
ed to those pzople who 1nit1ally received the exposure. Much of the
important exposure is then by "word of mouth" passed among users and
potentlal users.. If the cooperative projects are producing useful re-
sults, then there is a definite psychologlcal advantage to hav1ng the
exposure by 'word of mouth." The person who is then hearing about the
Lab (ERSAL) for the first time develops the feellng "If these other
guys can get 1nformation and maps that are that good by Working with
ERSAL, then there way be somethlng in the ERSAL program for me ‘too."

This 31tuat10n has distlnct advantages over the opp051te line of
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‘thinking; "Here come those guys from that remote sen31ng lab trying
to tell me I can get wbat I need from a satelllte photo. ‘Exposure by
word of mouth" can be negative as well as p051t1ve._ To avoid the .
negatlve, it is necessary -to not oversell remote sensing, to produce
on projects, and to have the people who will utilize the products in-
volved in the study and preparation of those products. so that they
"will understand- the strengths and limitations of the procedures used,
"and the impact that those strengths and limitations have on the utility
of the final product. l o
Many people have come to recognize the Laboratory as a convenient
center at which they can have their first glimpse of a satellite's
view of the world or their first conversation about remote senslng.
ERSAL becomes, therefore, much more to most people than just a lab to
complete cooperative projects resulting in specific actions. However
what is required of the ERSAL program to meet the needs of these people
is prlmarlly a public relations functlon. At this point, it is neces-
sary to realize that the Lab cannot be_all,things to all people, egpe-
cially when it_becomes evident that what-they want may be faniliariza-
tion, training, short courses, speakers at classes, or to use the Lab
as an imagery source. To undertake such functions would not only
jeopardize achieving the Laboratory's cooperative projects,-but would
be overstepping the purpose of the Laboratory. At the same time, a
minimun'of this type of public relations work is necessary, accom-
panled by an application of p011C1es regarding the prov151on of imagery
and remote sensing train1ng ‘Greeting v151tors to the Laboratory, ex-
plalnlng the program and supervising their v1ew1ng of ERTS and U 2
imagery qu1ckly becomes an important Laboratory functlon because 1f
it is not done well it will contribute to the negative, rather than
the positive, word of mouth™ _exposure. _
Accompllshlng exposure will lead to contacts that may . 1n turn
develop into the desired prOJECt. A contact being developed between
a state agency person and ‘Lab, personnel for the purpose of eXplorlng
a spec1flc project idea, needs to be made w1th the Epropriate .agency.
person.. Because the progect needs to have a hlgh l1ke11hood of re~
sulting in a specific action, th1s means that-the Lab personnel‘must,
22
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" have an appreciation of the decision making precedures of the agencies,
" e.g., at what levels in the agency are different decisions made, If
the contact is not made and the idea developed with an agency person-.
in a decisionwmaking position, then the project may never get off the
'éround because agency participation. cannot be secured, or if coﬁpleted,
the project results are much less likely to be utllized

. Maklng the appropriate contact is also critical when it represents
the first one made with an agency or other type of-organization. This
contact may open the way to a fertile area for project development, or
.it‘may close the door if not handled properly.

Perhaps the most effective way to proceed is te seek out those
individuals nho have independently developed an interest in remote-
sensing. They Will'be, for the most part, far more receptive to the
idea of utilizing new techniques'than another person who is‘contentl_
with the way operations are eurrently rolling along. To'attempt to
"hard sell" the latter type is a waste of time. _ A- ‘
| Agreements between the Univer81ty and state, county and city 7
agenc1es, are nmuch easier to arrange than those with private. bu51ness.‘
With the former, 1t is much e351er to come to an agreement (when it is
necessary) on such p01nts as rights to ownership of the f1nal product
rights to publish and review of materials prior to publlcation

Con31deration is also poss;ble of sharlng project costs with the
cooperating agency This should be a secondary c0n51deration with '
that of 1dentify1ng and completing dec151on impacting progects being
primary Realistically speaking, attempting to achieve some kind of
cost sharing arrangements will add 2-4 months on the length of time
'it takes to develop and 1n1t1ate a project, or might even terminate
‘the prOJect development. It mlght seem that if an agency were to put:
up dollars in support of a project that this would tend to insure the
utilization of the prOJECt product. However, experience 1ndicates
that thlS is not necessarily the case, and this does hot prov1de an ;
incentive for seeking dollar support from the cooperating agency.

' Remote_sensing can be well used to’ gather information for envi—:
ronmental,impact statemente, However, these statements may not;amount

to more than a formality. Once they have been prepared there is no
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legal proQiSion requiring that their content be considered by the
organization required to prepare the statement. The likelihood of a
remote sensing'pIOject, which contribﬁtes to an environmental impaet
statement, of resulting in a specific action or decision is therefore
~minimal. It does not therefore appear to be fruitful to pursuelthese'
types of projects.. , | | |

Another type of project to avoid is that in which a specifice :
type of informetion must be in the decision makers hends within soﬁe
relativeiy short period of time following some specific occurrence.
fotentially,roperational gatellite imagery will be exactly what is
needed for these types of situations, however; current turn around
time on imagery is too slow to be able to meet the necessarj deadlines.

Policies and plans pertaining to the future use of land and water
resources have been, and are continuing to be developed'which eentein
critical agssumptions and projections of population end_development
trends. Frequently these‘assumptidnsland trends pertain.to subjects
which are readily and accurately detected by remote seneing. Moniter—
ing should provide the necessary feedback to reveal if in fact, the

‘changes and developments forecasted truly do .become reallty Adjust-
ments can then be made 1f necessary, in an actlon program in order to
contrlbute to the crediblllty and efficiency of that program.

These thoughts and guidellnes are permlttlng us to better utlllze
our laboratory resources, to be more selective in our expendlture of
time, and‘to be more successiui in ferreting those projects which will

~ truly result in application. . They are included here to indicate some
of the addltlonal functions which are needed to: carry out our programs.
They have also been included to 1nd1cate ‘the evolutlon of our prOJect

1nvolvement and development.
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